No effect of twitchin phosphorylation on the rate of myosin head detachment in molluscan catch muscle: are myosin heads involved in the catch state?
Phosphorylation of twitchin is known to abolish the catch state of anterior byssus retractor muscle (ABRM) of the bivalve mollusc Mytilus edulis. To investigate the role of myosin head involvement in force maintenance during catch, the effect of twitchin phosphorylation on myosin head detachment was studied in saponin-skinned fibre bundles of ABRM. The detachment rate of myosin heads was deduced from two types of experiments: (1) force decay after stepwise stretch of maximally Ca2+-activated fibre bundles (pCa 4.5) and (2) force decay from high-force rigor, the former induced by a stepwise increase in ATP concentration elicited by photolysis of caged ATP (pCa<8). The rate of detachment was not affected by thiophosphorylation or phosphorylation of twitchin by 0.12 mM cAMP in the presence of the phosphatase inhibitor cyclosporine A (1 microM). Conversely, measurements of the rate of stretch-induced delayed force increase (stretch activation) and of the force increase following an ATP step in low-force rigor (pCa 4.5) suggest that the rate of myosin head attachment decreases after twitchin phosphorylation. We conclude that catch is not due to myosin heads remaining attached to actin filaments, but depends on myofilament interconnections that break down when twitchin is phosphorylated.